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Abstract 
The purpose of this study is to explore students’ understanding levels and misconceptions regarding atmosphere. The concept for 
the study were chosen from the Geography National Curriculum.  In this study, a questionnaire was developed after a pilot study 
with an aim to ascertain the students’ understanding levels of atmosphere. The questions in the questionnaire were in the forms of 
short-answer, open-ended.  The questionnaire was applied to 100 students who were selected on the random basis. The students 
were at the 9th grade, and their age group was between 14-15. The sample was chosen from high  schools in the city  of Trabzon. 
At the end of study, it has been revealed that the students did not understand  conception of atmosphere sufficiently, and they 
have lots of misconceptions about atmosphere. In the study, since it has not been seen success both in teaching and in learning of 
this concept, some recommendations were provided to both curriculum development experts and to teachers in teaching these 
conceptions.   
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
 
      Concepts are the mental tools providing individuals to think. These, provides individuals to understand their 
physical and social world and establish a meaningful communication. (Senemo÷lu, 1998). In addition to 
this,concepts provides us to insert the snippets of information in a category to the memory by combining and 
organizing. This facilitates both remembering and learning new concepts (Do÷anay, 2002).   
At the early ages, with their own experiences of the world, students form a process of thought in their minds that is 
different from the real scientific thought. If the concepts that children formed in their minds about the objects and 
events are differing from the  accepted scientific concepts, these concepts are called misconceptions. (Büyükkasap 
vd.,1998). In order to correct the misconceptions , it is needed to be known  what kinds of misconceptions the 
students have and where these misconceptions are derived form and all of these misconceptions must be retrieved 
associated with appropriate instructional activities.  (Canpolat, 2002). By various researchers, it is argued that the 
adequate understanding of basic steps helps the learning of the advanced subjects. Thus, to reveal the level of the 
students’ basic geographic concepts and to determine the opinions and misconceptions have an important role in 
Teaching Geography. 
      It is explained that students need to have been learnt the basic concepts in order to improve their Geographical 
opinions and learn the subjects of the fields of Physical and Human Geography. (Milburn, 1972; Wilsonm & 
GoodwÕn, 1981; Platten, 1995; Harwood & Mcshane 1996; QuÕntero,1996; Do÷anay, 2002; AlÕm, 2008). It is 
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believed that determining the level of understanding atmospheric concept, misconceptions about these concepts, 
general information and opinions of the students will provide useful information to the Geography Teachers. 
Because, when the teachers are aware of the misconceptions and deficiency that the students have, they can take 
precuation to remedy these deficiency. Morever, it is thought that this study will provide useful information to the 
program developman specialists and the researchers studying in this field.  
 
2. Research Aim 
 
      The main purpose of this study is; to determine the understanding level of atmospheric concept of the 9th grade 
high school students and to reveal what kinds of  misconceptions they have.  
 
3. Research Model  
 
      Survey (scanning) method was used in this research. The main purpose of scanning is to obtain the individual’s 
ideas and opinions about any subject from a large mass. (Erözkan, 2007). 
 
3.1. Sample and Universe 
High Schools in central district in Trabzon is determined as the research population. This study, contains 100 
students in a Public High School in the city centre of Trabzon.  
 
3.2. Data Gathering Tools 
In this study, a five_item open ended written test was developed to determine the students’ knowledge level 
about atmosphere, reveal the misconceptions by reviewing the literature about the subject. Before applying the test , 
a pilot study was made with 30 students , some questions were put out of the test.  At the test, students were asked 
the questions at the  knowledge and comprehension level. Besides,in a question at the test, students were asked to 
indicate and explain the true and false statements with their reasons.  The questions at the test are prepared to 
determine the knowledge  and comprehension level of the students.  
 
3.3. Achievement Test Analysis  
The results obtained from the answers to the questions at the achievement test were examined seperately.In the 
studies to determine the understanding levels , these levels are examined into categories according to the answers of 
the students  (Platten 1995;Harwood ve Mcshane, 1996; Akbaú, 2002). In this study, answers for every question 
were put into the appropriate category; the results were given as frequency and per cent.  (%). The classifications 
used for showing the understanding levels; Understanding ( (includes all the responses containing all parts of 
scientific responses), Limited Understanding  (Responses containing the one or more aspects of scientific 
responses), Misunderstanding (The responses of the students in this category can be variable and don’t fit to the 
scientific facts) Irresponsiveness (voids, responses as I do not know or I forgot ) Moreover,by determining the 
misunderstandings about conceptions from the responses of the students, sample students responses were given 





     A five item test was applied to the students to determine their opinions about atmospheric conception.The 
examples of the students’ responses to the test were quoted and wrote in italic. Examples from the responses of the 
students including misconceptions were presented. Ideas and opinions including misconceptions were determined, 
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Table 1.  Analysis of Answers for Test Questions being Gived by Students  
 
Q–1: What is atmosphere? What is atmosphere composed of?Write. 
%11 Students answered this question in the category of Understanding  and %59 of them answered it in the 
Category of Lømited Understanding .It can be thought that students in this category have the right idea about the 
definiton of the atmosphere and what it consists of.   %25 students answered the same question in the category of 
Misunderstanding. (Table 1). The most important misunderstanding of the students are the idea that atmosphere is a 
layer.  Some answers of the students as ‘Atmosphere is a layer’  (S/43), It is an air layer(S/55), Atmosphere consists 
of layer  (S/25), It is called to the layer surrounding the earth (S/11), It is called fort he layer surrounder (S/67)  can 
be given as examples to the idea. The other misconception is that the students perceive the atmosphere as the space 
or outer space.  The sample responses related to this idea as; It is an outer space consists of gas layer  . (S/74), 
Atmosphere is an air pocket. (S/53/9) Again another misconception of some students is the perception of the 
atmosphere as the gas, air or air mass. For example;   It is the gas surrounding the solid and liquid surface of the 
earth. (S/96), It consists of the gas surrounding the earth, outer layer of the space.. (S/24),It ensures many gases to 
be formed and protects the meteorites from falling with the help of various rays.. Atmosphere consists of 
hydrosphere, troposphere, lithosphere and stratosphere. (S/53),  Air gas formed in the air is called atmosphere. 
(S/2), It is the air.       (S/19), It is the element forming the climates and air filtering the sun’s rays. (S/8),  
Atmosphere is the air we breathe. (S/22), It is the air mass surrounding our earth. (S/18). It is an air layer (S/73)  
 
Q–2: Which of the following doesn’t have the effects of the atmosphere? Explain the reasons. 
(A) Keeping harmful rays of the sun 
(B) Overheating and cooling of the world 
(C) In the formation of the seasons  
(D) In the occurrence of climate and weather events 
(E) In the twilight before sunrise (dawn) experience 
Because: .................................................................................................................................................. 
%20 students answered this question in the category of understanding, %4 students answered this question in 
the category of limited understanding. The answers of the students indicating the right reason after choosing right 
answer providing the features to the effects of the atmosphere are included in the category of understanding.   The 
answers indicating the right feature but not writing the right reason are included in the category of limited 
understanding. Maximum misconception was seen in this question. The answers of %66 students are included in 
understanding category (Table 1). It can be thought that students do not have the right ideas about the effects of the 
atmosphere. The most important misunderstandings seen with the students are about the effect of the atmosphere to 
the formation of the dawn. Some of the students have the idea that dawn isn’t formed by the effect of the atmosphere 
but about the shape of the earth, the rotation of the sun, the sun’s rays and the rotation of the earth.  For example, 
some of the students answered this question as: Atmosphere doesn’t have the effect on the dawn and the  twilight. 
(S/76), Dawn springs because of that the sun doesn’t start to rise. (S/77), The reason of why the world is dark (dawn) 
is the rotation of the Sun. It has nothing to do with atmosphere.  (S/91), It is related with the rotation of our World. 
Atmosphere has not any effect on it.. (S/81) While some students are indicating that atmosphere has not any effect 
on the climate and air formations, the others are indicating that the tropics, the movements of the world and Sun are 
effecting the climate and air formations. The answers of these students are as; Climate and weather events are 
formed with the result of the movements of the Sun and the World.  (S/44, Climate and air events are related with the 
tropics. It has no relation with the atmosphere. Although the climate change and global warming is the most current 
and controversial topic nowadays, some students have an answer on the subject of the relation between the 
atmosphere and the temperature change as; Atmosphere has not any effect on the overheating and the cooling of our 
world.  (S/45)  
Understanding 
 
Limited Understanding  Misunderstanding No Answer  
 
Questions F % F %  F % F 
1 11 11 59 59 25 25 5 5 
2 20 20  4 4 66 66 10 10 
3 12 12 59 59 21 21 8 8 
4 12 12 73 73 12 12 3 3 
5 6 6 22 22 41 41 31 31 
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There are students who are asserting that climate and weather events are related to seasons. The answers of 
these students are as; “Climate and weather events are related to seasons. It is not related atmosphere. (S/90/44/7).  One student answered 
this question as; Atmosphere is place where weather events are seen. About the relationship with the subject keeping the sun’s rays and 
atmosphere, some students answered as ; Atmosphere has not any benefit apart from blocking out the harmful rays of the Sun while the others 
answered this as; Blocking out the harmful rays of the Sun owing to ozon layer not the atmosphere.  (S/49) %10 students did not answered this 
question.” 
 
Q–3: Does the atmosphere have the same sense with space gap? If so, write the differences between them.  
%12 students answered this question in the category of Understanding, %59 students answered this question in the 
category of Limited Understanding. With the answers of this category, It can be thought that the students have the 
true idea about the definition of atmosphere and the space gap. %21 students answered this question in the category 
of Misunderstanding. (Table 1). It is determined that some of the students whose answers are in the category of 
Misunderstanding think that the atmosphere and the space gap have the same sense. Some students are as; 
Atmosphere and the space gap have the same sense. Atmosphere is in the outside of the world and so is the space 
gap. And so they are the same. (S/9/12/30/56), They are the same because both of them have a hollow structure. 
(S/74) It is determined that some students have many misconceptions about the features of this conceptions although 
they indicate that the atmosphere and the space are not the same. Examples of these responses as; Atmosphere is a  
plav where the weather events take place whereas the space is a hollow  in the world. (S/2), Space, is an air mass 
including the world.. (S/36)Space is a gap between the atmosphere and the universe.  /97), Atmosphere is an air 
layer whereas space is a gap.  (S/32)  Atmosphere is all kinds of layers about our world. (S/23) Atmosphere is a 
space gap surrounding the earth but the space is an air gap.  (S/53), There is no gas in the space but in the 
atmosphere. Space is dark for there is no gas in the space. Atmosphere isn’t dark. (S/79/84/87) 
 
Q–4: Do all the sun rays reaching the upper parts of the atmosphere reaches the earth? Why? 
%12 students answered this question in the category of Understanding,%75 students answered this question in 
the category of Limited Understanding. With the answers of the students in this category, it can be thought that these 
students have the right idea about reaching the sun rays to the earth.   %12 students answered this question in the 
category Misunderstanding (Table 1). It is determined that the students whose answers are in the category of 
Misunderstanding have three different opinions to the sun rays reaching to the earth. Some students indicate that sun 
rays reach the earth , some say they don’t whereas some students say the sun rays reflect (Table 2). 
 
Table 2. Misconceptions Related to Sun Rays Reaching to the Earth 
 
 Sun rays don’t reach  
Ozone layer pulls the harmful rays .So not all the sun rays reach. (S/98) 
Sun rays blocks only by ozone layer. (S/14) 
Atmosphere chooses the harmful sun rays and blocks them to reach to the earth.  (S/29) 
Because of that each of the atmosphere gases absorbs the sun rays, these rays cools slowly while coming to the earth and they do not reach 
the earth. (S/9) 
 Sun rays reflect  
It is only the ozone reflecting the sun rays. (S/48) 
Atmosphere sends the sun rays back as a mirror. (S/85) 
After striking to the earth, sun rays coming from the atmosphere distributed equally to the various layers. (S/59/43) 
 Rays reach  
Sun rays strike to the atmosphere and then reach the earth after breaking. (S/77/73) 
All the sun rays reaching the upper parts of the atmosphere reaches the earth. (S/67) 
Owing to coming quickly, sun rays reach the earth. (S/38) 
Owing to coming with the right angle, all the sun rays reach the earth. (S/3) 
%8 sun rays reach the earth. (S/16) 
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Q – 5: What is the main reason of the events fog, haze, cloud, lightning and thunderbolts that are seen in the 
atmosphere? Could all these events be monitored throughout the atmosphere?  
%6 students answered this question in the category of Understanding, %22 Limited Understanding, %41 
Misunderstanding and %31 Void. (Table 1), In the category of Misunderstanding,  it can be thought that students do 
not have the right idea about the effects of the moisture in the atmosphere and they do not have the correct 
information about the variable structure of the atmosphere. It is determined that some of the students think that 
weather events are seen throughout the atmosphere because they do not perceive the structure of the atmosphere 
well. For example some students answered the question as: Fog and the other events are occurred with the effect of 
the gases in the atmosphere and these are all can be seen throughout the atmosphere. (S/1),This event occurs in all 
layers of the atmosphere.  (S/7), Because of that Atmosphere has the same properties in all parts, these events are 
observed everywhere in the atmosphere. (S/41)  
     Though, some of the main misunderstandings observed with students about the source of weather events in the 
atmosphere are ; Gases in the atmosphere and gases from the earth to the atmosphere are as; rain , climate poisonous 
gases, sun, draft, pressure changes, friction, clouds come closer to the earth, gas masses, harmful rays from the sun, 
air  density,  sun  rays  arriving  at  a  right  angle  ,  gathering  the  atmospheric  gas  masses  and  bursting.  The  
misunderstandings of the students about the subject as; “Atmosphere formed by gathering and bursting the gas masses, 
atmospheric events occurred  because of concentrating these gases, weather conditions, gases flown into air and air pollution.  (S/1,30,31,36).  
The main reason of these events is the climate. (S/22), The reason why fog is occurred is poisonous gases and smoke from the earth. (S/23), These 
events can occur because of friction.  (S/73), These events can occur because of gas masses.. (S/83), Atmosphere is formed after gathering and 
bursting of the gas masses. (S/7), The main reason of these events is the clouds coming closer to the earth. (S/76/82)”. 
5. Conclusions and Discussion 
 
At the end of the research we determined that an important part of the students didn’t exactly understand the 
atmosphere and the functions of it and they had lots of errors. The students tried to explain this term using functions 
which is not related to atmosphere. For instance, It is determined that some students give meanings as it is air, space, 
layer. We come across the errors in literature which are perceived by students as the atmosphere is air, is the air we 
breathe, is space. (Nelson, 1992; Henriques, 2002). In addition to this, in many studies it is expressed that when 
scientific knowledge can’t be understood sufficiently and absorbed by the students, they make their own definition 
and they design their opinions according to this. (Platten, 1995; Akbaú, 2002; Coútu, 2002; AlkÕú, 2006). It is 
defined that the students confuse the terms of the space and atmosphere or they use them in the same meaning. The 
functions  of  the  space  and  the  atmosphere  are  confused.  When  the  distinguishing  functions  of  two  terms   aren’t  
emphasized in the time of teaching the subject, faults related to the terms belong to similar subjects can be occurred. 
The faults related to the confused terms which have very similar meaning, are occurred in the similar studies, too. It 
is determined that students have the faults which are away from the scientific realities related to the atmosphere 
warming and warming functions. This topic; one of the most important problems of today and the increase of 
natural disasters caused by weather events in recent days. This subject that all the humanity must feel himself 
responsible and be an interest to everyone, should be taken into consideration with the determined misconceptions in 
order  to  be  understood  and  comprehended  correctly  in  our  schools.  Moreover,  at  the  end  of  the  study,  it  was  
determined that the effects of the atmosphere on the world life couldn’t be learned meaningfully by the students.. It 
is observed that most of the students have misconceptions about this subject. Sun is indicated as many reason of the 
events related to atmosphere, season indicated as the reason of movements of the world. This result is important for 
students because it indicates the misconceptions about these concepts apart from the concept of the atmosphere. It is 
thought that it is very important to probe these conceptions. In addition to this, it is being thought that making 
different studies in the different teaching stages about the concept of the atmosphere and determining the different 
misconceptions will make a contribution to the teaching of the subject. 
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